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ABSTRACT 



The Ninth Federal Forecasters Conference provided a forum in 
which forecasters from different federal agencies and other organizations 
could meet to discuss various aspects of forecasting in the United States. 

The theme was "Forecasting in an Era of Diminishing Resources." The 
conference was attended by 150 forecasters. A keynote address by Katharine G. 
Abraham, Commissioner of Labor Statistics, and a panel discussion set the 
stage for 2 concurrent sessions in the afternoon at which 26 papers were 
presented. These papers, or in a few cases an abstract, are included in this 
volume grouped into topics of: (1) "The Economic Outlook"; (2) "Industry 

Modeling at the Bureau of Labor Statistics"; (3) "Global Forecasting and 
Foresight"; (4) "Community Policy Models"; (5) "Topics in Forecasting"; (6) 
"Forecasting Crop Prices under New Farm Legislation"; (7) "Forecast 
Evaluation"; (8) "Early Warning and the Need for Information Sharing"; and 
(9) "Forecasting Program Expenditures." Of particular interest to the 
educational research community were two papers. The first, "The Educational 
Requirements of Jobs: A New Way of Looking at Training Needs" by Darrel 
Patrick Wash of the Bureau of Labor Statistics, is presented as an abstract. 
The second, "Projections of Elementary and Secondary Public Education 
Expenditures by State" by William J. Hussar of the National Center for 
Education Statistics, is a discussion of estimation and data pooling 
techniques and projection models. (Contains 83 tables and 37 figures.) (SLD) 
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Announcement 



The 10th 

Federal Forecasters Conference 



(FFC-99) 

will be held 
on 

June 24, 1999 
in 

Washington, DC 



More information will be available in the coming months. 
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(Left to right) Peg Young, Department of Veterans Affairs, Stuart Bernstein, Bureau of Health Professions, Howard 
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Bureau of the Census, Jeffrey Osmint, U.S. Geological Survey, Karen S. Hamrick, Economic Research Service, 
and Debra E. Gerald, National Center for Education Statistics. (Not pictured): Stephen A. MacDonald, Economic 
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Foreword 



In the tradition of past meetings of federal forecasters, the Ninth Federal Forecasters Conference (FFC-97) held 
on September 11, 1997, in Washington, DC, provided a forum where forecasters from different federal agencies 
and other organizations could meet and discuss various aspects of forecasting in the United States. The theme 
was "Forecasting In An Era of Diminishing Resources." 

One hundred and fifty forecasters attended the day-long conference. The program included opening remarks by 
Norman C. Saunders and welcoming remarks from Katharine G. Abraham, Commissioner of Labor Statistics 
from the Bureau of Labor Statistics. Katherine K. Wallman, Chief Statistician of the United States Office of 
Management and Budget, delivered the keynote address. The address was followed by a panel discussion with 
comments from Katharine G. Abraham, J. Steven Landefeld, Director of the Bureau of Economic Analysis, and 
Alan R. Tupek, Deputy Director, Division of Science Resources Studies, National Science Foundation. Paul 
Campbell of the Bureau of the Census and Jeffrey Osmint of U.S. Geological Survey presented awards for 1996 
Best Conference Paper and a Special Award for Presentation. Debra E. Gerald of the National Center for 
Education Statistics and Karen S. Hamrick of the Economic Research Service presented awards from the 1997 
Federal Forecasters Forecasting Contest. 

In the afternoon, two concurrent sessions were held featuring 26 papers presented by forecasters from the Federal 
Government, private sector, and academia. A variety of papers were presented dealing with topics related to 
agriculture, the economy, education, health, labor and issues regarding community policies, forecast evaluation, 
futures research, and global forecasting. These papers are included in these proceedings. Another product of the 
FFC-97 is the Federal Forecasters Directory 1997. 
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Forecasting In An Era of Diminishing Resources 



Keynote Speaker : Katherine K. Wallman 

Office of Management and Budget 



Panelists: 

Katharine G. Abraham 

Commissioner of Labor Statistics 

Bureau of Labor Statistics, U.S. Department of Labor 

J. Steven Landefeld 
Director 

Bureau of Economic Analysis, U.S. Department of Commerce 

Alan R. Tupek 
Deputy Director 

Division of Science Resources Studies 
National Science Foundation 



This session examined the federal forecasters’ role in a shrinking federal sector. The critical scrutiny of the 
government’s role in society has affected federal forecasting. Budgetary realities, widespread skepticism 
regarding efficacy of social engineering, and spending priorities have cut resources available to many forecasting 
agencies — often drastically. Die outlook for forecasting resources at the individual and institutional level is very 
uncertain. 

The keynote speaker and panelists looked at the appropriate role of the public sector in an information economy; 
how forecasters can maintain timely, reliable forecasting with shrinking resources for themselves and fellow 
agencies; and how forecasters can contribute to answering these questions for policymakers and the public. 




Katherine K. Wallman, Chief Statistician, 
Office of Management and Budget delivers the 
keynote address. 




The Ninth Federal Forecasters 
Conference was held on 
September 11, 1997 at the Bureau 
of Labor Statistics. These photos 
highlight the morning session. 




Katherine K. Wallman makes a point about collaboration 
among federal agencies. 




Katharine G. Abraham and J. Steven Landefeld address 
questions from the audience. 
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Katharine G. Abraham, Commissioner of Labor Statistics, 
Bureau of Labor Statistics (right), J. Steven Landefeld, 
Director, Bureau of Economic Analysis (below left), and 
Alan R. Tupek, Deputy Director of Division of Science 
Resources Studies, National Science Foundation (below 
right), lead off the panel discussion on getting the job done 
with fewer resources in the wake of downsizing. 







Following the morning session, Debra E. Gerald, 
National Center for Education Statistics (NCES) 
presents an award to one of the 1997 Federal 
Forecasters Forecasting Contest winners, Thomas 
D. Snyder, NCES. 




Concurrent Sessions I 



THE ECONOMIC OUTLOOK 



Chair: Ed Gamber 

Congressional Budget Office 



The Economic Outlook (Abstract), 

Ed Gamber, Congressional Budget Office 

U.S. Economic Outlook for 1998 and 1999, 

Paul A. Sundell, Economic Research Service, U.S. Department of Agriculture 

The Long-Term Economic Outlook: Is This the Era of Diminishing Resources? 
R. M. Monaco, INFORUM, Department of Economics, University of Maryland 

Discussant: Herman O. Stekler 

Department of Economics, The George Washington University 



The Economic Outlook 



Chair : Ed Gamber 

Congressional Budget Office 

The U.S. economy is currently in its seventh year of expansion with the unemployment rate at a 23 year low and 
the inflation rate (by some measures) falling. How long can this economic nirvana last? Will growth slow on its 
own or will the Federal Reserve step on the brakes? Will inflation remain unbelievably calm or will it soon begin 
to rise? Over the longer term, what are the prospects for economic growth over the next 5 to 10 years? This panel 
discussion will present varying viewpoints on these and related questions about the economic outlook for the United 
States. Ed Gamber will discuss the short-term outlook (the current and next quarter). Paul Sundell will discuss the 
two-year outlook and Ralph Monaco will discuss the 5- to 10-year outlook. Herman Stekler will critique the 
forecasts. 



Panelists: Ed Gamber 

Congressional Budget Office 

Paul Sundell 

Economic Research Service, U.S. Department of Agriculture 
R. M. Monaco 

INFORUM, Department of Economics, University of Maryland 

Discussant: Herman O. Stekler 

Department of Economics, The George Washington University 




U.S. ECONOMIC OUTLOOK FOR 1998 AND 1999 

Paul A. Sundell, USDA Economic Research Service 



Real GDP is expected to grow 2.6 percent in 1998 and 
slow to 2.3 percent in 1999. Growth in 1998 will be 
aided by the strong economic momentum of 1997. 
Economic growth will continue to benefit from a 
continuation of recent higher productivity trends, low 
inflation, and only modest additional tightening of 
monetary policy in the spring of 1998. Only a modest 
tightening of monetary policy is expected in 1998 given 
the outlook of only a small increase in inflation coupled 
with continued moderate gains in productivity, and 
moderating growth in the final demand for goods and 
services. Economic growth will be held down by 
expected much slower inventory growth in 1998. 

Real GDP growth is expected to slow to 2.3 percent in 
1999. Slower growth relative to 1998 will be caused by 
tighter resource markets, coupled with the lagged effects 
of higher interest rates in 1998, a slowing in the 
extremely rapid pace of business equipment investment, 
a modest increase in the rate of consumer saving out of 
personal disposable income, and slightly higher 
inflation. Productivity growth is expected to remain 
moderate by historical standards and average slightly 
over one percent rate in 1999. Productivity will continue 
to gets a boost from strong competitive pressures and the 
continuation of strong business investment in the post- 
1993 period. 

Tight Labor and Product Markets to Constrain 
Growth and To Put Mild Upward Pressure on 
Inflation 

Thus far, through the third quarter of 1997, there is no 
significant evidence of accelerating price pressures in 
terms of the broad price indices. The favorable inflation 
performance in 1997 has been aided by broad-based 
favorable price developments, in the following areas: 
employee benefit costs, falling energy and import prices, 
and a continued moderate level of worker uncertainty. 
A moderate level of worker uncertainty has occurred 
despite a low overall unemployment rate, high labor 
force participation, and a relatively long average work 
week in the private sector. In 1998 and 1999, price 
movements in employee fringe benefits, energy, and 
imports are not expected to be nearly as favorable. 
Likewise, the continuation of very low rates of 
unemployment coupled with continued moderate gains in 
worker productivity and strong corporate balance sheets 



and profitability point toward stronger wage growth in 
1998 and 1999. 

Overall labor market data indicate tight overall labor 
market conditions. The September 1997 unemployment 
rate stood at 4.9 percent. Historically, the unemployment 
rate has not been below 5.0 percent for a prolonged 
period since 1973. In 1997, labor force participation 
rates have reached an all time high. The average private 
nonfarm workweek and overtime hours in manufacturing 
have remained high by historical standards since 1993. 
Most Federal Reserve Districts are reporting growing 
shortages of skilled labor. Historically, such signs of 
prolonged labor market tightness have normally been 
associated with accelerating inflation. 

Capital goods markets are moderately tight by historical 
standards. Overall capacity utilization in August stood at 
83.9 percent while capacity utilization in manufacturing 
stood at 83.1 percent. Over time, prolonged capacity 
utilization in the manufacturing sector above 82 percent 
generally has been associated with periods of rising 
inflation. Tight factor markets typically slow economic 
growth by generating slower deliveries of goods and 
services and by raising inflation. Higher inflation slows 
economic growth by raising economic uncertainty 
through increasing uncertainty concerning inflation and 
therefore expected real returns to labor, capital, and 
financial investment. 

Favorable price movements have occurred in 1997 in 
terms of very mild increases in employee fringe benefit 
costs, sharply lower energy prices, and a strong dollar. 

These favorable relative price movements have helped 
keep inflation very low. Employer fringe benefits costs 
increased by only 1.4 percent on a seasonally adjusted 
annualized basis in the first half of 1997. Crude energy 
producer prices, led by sharply falling crude petroleum 
prices, have fallen 15 percent through the third quarter of 
1997 relative to the fourth quarter of 1996. In 1996, the 
Federal Reserve Board real trade weighted dollar index 
rose 6 percent and thus far in 1997 has risen 1 1 percent. 
The strong value of the dollar is the primary factor in the 
overall fall in import prices of over 3 percent in the first 
half of 1997. The fall in import prices is also 
constraining the ability of U.S. manufacturers that face 
significant foreign competition to raise prices. 



These favorable specific price developments are not 
expected to continue into 1998 and 1999. Benefit costs 
are expected to accelerate as health care costs move more 
in line with wage costs. As growth in developed 
countries outside the U.S. picks up in 1998 and 1999, 
energy prices should pick up. The value of the dollar is 
expected to gradually weaken in the second half of 1998 
and 1999. A weaker dollar is expected as economic 
growth and asset returns gradually increase in developed 
countries outside the U.S. and large U.S. trade deficits 
persist. 

Worker Concerns Over Job Security Should Lessen 
and put Upward Pressure on Wages In 1998 and 
1999 

Although the unemployment rate has fallen below 5.0 
percent in recent months, other measures of labor market 
tightness involving job prospects and job search time fail 
to indicate as much job tightness as suggested by the 
unemployment rate and average hours worked data . The 
perceived continued difficulties of unemployed workers 
in finding new employment has been a factor in 
moderating wage increases despite a low unemployment 
rate and a long average workweek. The employment cost 
survey indicated wages and salaries increased 3.4 percent 
in 1996 and at a 3.6 percent annualized rate in the first 
half of 1997. 

The continued relatively long duration of average time 
spent unemployed and the continued relatively high 
levels of job layoffs, given the low level of the 
unemployment rate, have lowered worker job security. 
Unemployment data indicates that the duration of 
unemployment for the unemployed remains relatively 
high and that job losses remain die dominant source of 
unemployment. Since the beginning of the current 
expansion in the spring of 1991, the duration of 
unemployment for those who are unemployed has 
actually increased. Normally, the duration of 
unemployment for the unemployed falls in an economic 
expansion. Further evidence of continued worker 
uncertainty is that roughly 45 percent of those 
unemployed are unemployed because of losing their 
previous job. 

Worker uncertainty and its inhibiting impact on wage 
gains should decline in 1998 and 1999. A slower pace of 
corporate restructuring, the continuation of tight labor 
market conditions, as well as moderate gains in labor 
productivity, strong corporate balance sheets, and 
moderate increases in corporate profits in 1998 and 1999 
point toward a modest to moderate acceleration in the 
rate of wage gains. 




Recent Trend of Higher Productivity Growth Should 
Continue into 1998 and 1999 

Productivity has rebounded sharply in recent quarters. 
Over the 1 992 through 1 995 period, nonfarm business 
productivity grew at an annual rate of only 0.2 percent a 
year. Since the end of 1995 through the second quarter 
of 1 997, nonfarm productivity has grown at a rate of 1 .5 
percent The stronger productivity numbers for 1996 and 

1997 are the result of strong business investment (since 
1993) that has increased the amount and quality of 
capital available per worker. Gradually improving 
worker skills that have allowed workers to better utilize 
improvements in capital and technology are also a factor 
in recent productivity gains. Increased domestic and 
foreign competition have also boosted productivity in 
recent years and should continue to boost productivity in 

1998 and 1999. 

Demand Side Factors Point To Slower Growth in 
1998 and 1999 As Well 

Although the recovery is currently in its seventh year, the 
economy has failed to generate the sectoral imbalances 
that turn a mature but slowing economic recovery into a 
recession. Inflation has remained low, thus reducing 
economic uncertainty and promoting relatively low real 
long term interest rates. Consumers are not currently 
overspending relative to their income, confidence levels, 
or balance sheets. Corporate balance sheets have 
improved substantially in recent years. Improved 
corporate balance sheets are allowing firms to raise more 
and less expensive capital. The banking system remains 
liquid, highly profitable, and desires to expand lending, 
especially in the business loan area. 

Despite the lack of major sectoral imbalances, growth in 
aggregate demand should slow in 1998 and 1999. 
Business investment both in terms of fixed capital and 
inventory should slow in 1998 and 1999. Strong 
business investment since 1993 has reduced the capacity 
utilization rate in manufacturing by 1.5 percent since 
early 1995. Lower capacity utilization rates have 
resulted in a smaller gap between the actual and desired 
capital stock, which should slow the pace of business 
fixed investment Very lean inventories relative to sales 
entering 1997 have encouraged business firms to increase 
inventories by over $70 billion per quarter in the first half 
of 1997. As inventories move closer to desired levels 
relative to current sales levels and growth in final 
demand slows in 1998 and 1999, growth in inventories 
should slow significantly. 
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Growth in consumer spending should slow in 1998 and 
1999 as consumers raise their savings rate somewhat 
above the 4.0 percent level of the first half of 1997. The 
savings rate has been held down in the first half of 1997 
by record levels of consumer confidence, strong gains in 
household wealth from the strong stock market, and 
strong growth in household durable demand resulting 
from the robust growth in residential investment in 1996 
and 1997. The savings rate is expected to increase 
modestly or possible moderately in 1998 and 1999. 
Among the factors expected to raise the savings rate 
include slightly lower consumer confidence, slower gains 
in household financial wealth (resulting primarily from 
much slower gains in equity prices), continued 
tightening of consumer lending standards by commercial 
banks, higher interest rates, and reduced pent-up demand 
for consumer durables. 

Real government spending is expected to continue its 
trend of very slow growth in 1998 and 1999. Combined 
real federal and state and local spending grew 0.5 
percent in 1996 and 0.7 percent in the first half of 1997. 
Real federal government spending is expected to decline 
at an annual rate of 1.1 percent in 1998 and 1999. State 
and local spending is expected to rise at slightly above 2 
percent rate in real terms in 1998 and 1999. 

Federal Reserve policy is expected to raise the target for 
the federal funds rate to 6 percent by late spring of 1998. 
Federal Reserve pronouncements have showed 
continued concern over tight labor market conditions. 
As the pace of inflation accelerates slightly and economic 
growth remains strong in the second half of 1997, the 
forecast assumes the Federal Reserve reacts quickly to 
raise the federal funds rate. Inflation as measured by the 
GDP deflator is expected to average 2.6 percent in the 
second half of 1998 and 2.7 percent in 1999. 

The increase in the federal funds rate and slightly higher 
inflation is expected to push the average ten year 
Treasury bond rate to 6.7 percent by the second half of 
1998 and 1999. Higher short and long-term interest 
rates can be expected to raise required returns on equity 
instruments, thus further slowing the demand for funds 
by business firms. Given the substantial lags between a 
tightening of monetary policy and real economic growth, 
the impacts of higher long-term interest rates are 
expected to be felt more in 1999 than 1998. 



Little Improvement In Net Exports Expected in 1998 
or 1999 

The real trade deficit, as measured by net exports 
widened by over $30 billion in the first half of 1997. 

U .S. exports will benefit from expected stronger growth 
in developed countries outside of the U.S. in 1998 and 
1999 relative to 1997. Slower expected growth in U.S. 
inventories in 1998 and 1999 is a positive factor in 
slowing expected growth of U.S. imports. However, 
the positive impacts of stronger growth in foreign 
developed countries and slower U.S. inventory 
accumulation on net exports will be offset by continued 
relatively strong U.S. growth and the lagged effects of 
the large rise in the real value of the dollar since late 
1995. The value of the dollar is expected to slowly 
decline over the latter half of 1998 and 1999 as real 
growth and expected asset returns gradually increase in 
other developed countries. Persistent large U.S. trade 
deficits will put additional downward 
pressure on the dollar by reducing the willingness of 
foreigners to hold additional dollar denominated assets. 
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Introduction 

At first look, it appears that recent 
macroeconomic performance has been quite good. The 
unemployment rate is at generation-low levels and this 
has been achieved with surprisingly little inflation. 
Interest rates remain relatively low. But judging by 
the performance of previous expansions, our recent 
performance has been about average to below-average. 
Table 1 contains the evidence, which shows average 
annual growth rates for selected economic indicators 
between peak years in US business cycles. (Business 
cycle peak dates were taken from the National Bureau 
of Economic Research. Data in Table 1 were 
calculated using annual data, not quarterly or monthly 
data, and so provide approximations to the exact NBER 
peak dates. In addition, one short cycle — peaking in 
July 1980 — was lumped into a longer cycle with a 
peak in 1973 and the next peak in 1981.) 

Looking Backward 

Table 1 shows that real GDP growth has been the 
lowest of any peak-to-peak period in the postwar years. 
However, the real rate of appreciation in stock prices 
has been very good in the last 6 years, and the average 
inflation and interest rates have been the lowest since 
the 1960-69 period. 

The figures in Table 1 show some other 
remarkable features. First, the table contains some 
warnings for those who may have come to rely on 
stock-market price increases to power their retirement 
incomes or supplement their labor earnings. From the 
peak in 1969 to the peak in 1981, nominal stock prices 
grew about 2.2 percent a year, about 4 or 5 percentage 
points below the average inflation rate for the same 
period. This is all the more sobering because business- 
cycle effects are mostly filtered out by calculating 
increases using only the NBER peak years. 

The peak-to-peak figures in Table 1 also show 
some interesting features of population and labor force 
dynamics. The effect of the Baby Boom entering the 
working age population is shown clearly in the 1969-73 
period compared to previous and subsequent 
expansions. It’s also interesting to note that for the 
1948-96 period as a whole, while labor force 



participation rates added about 0.3 percent a year to the 
available work force, at the same time, average weekly 
hours slipped by 0.3 percent. For the period as a 
whole, there was no net change in the employment rate. 
In other words, labor market developments have had 
little — on average — to do with long-term economic 
growth. This suggests that one key variable to forecast 
the potential labor contribution to output is the growth 
in the working -age population, as opposed to how the 
population participates in the labor force or how 
successfully it is employed. (Note this is definitely not 
true within a cycle, nor for any cycle in particular. But 
it is true of the long sub-periods.) 

Ten-Year Outlook: More of the Same 

The outlook for the next 10 years is for average 
economic performance to be similar to the last 7 years. 
As suggested above, one of the keys to forecasting 
growth over the longer term is a good forecast of the 
growth in the working -age population. The second 
important key is growth in output per hour. While 
there is little debate about how fast the working-age 
population is likely to grow over the next decade, there 
is some disagreement among forecasters about how fast 
productivity will grow. 

Some of that disagreement is likely due to the 
way that longer-term forecasters look at productivity. 
Most forecasters take a macro view — productivity 
behavior is forecast for the nonfarm sector as a whole. 
Others look at productivity in various industries and 
then attempt to aggregate these into an overall 
productivity number. 

The sectoral approach to productivity forecasting 
leads to a lower forecasted rate of growth in overall 
productivity than does the macro approach. Table 2 
shows why. Employment shares have grown most in 
non-medical services — including jobs like lawyers, 
consultants, private education, movies and amusements 
— and medical services. As the second panel of Table 
2 shows, these sectors have had negative measured 
productivity growth from 1973 to 1994. At the same 
time, those sectors with relatively rapid growth in 
productivity account for shrinking shares of 
employment. Even with relatively generous 
assumptions about how fast measured productivity will 



grow in the next 10 years, (last column of Table 2), it 
is hard for the economy to get to 1 percent overall 
productivity, let alone the 1.4 percent predicted by 
most forecasters (shown in the last panel of Table 1). 

Forecasting productivity growth is relatively 
difficult, and both the macro and sectoral approaches 
have advantages and disadvantages. Perhaps the chief 
lesson to take away from Table 2 is that there a set of 
factors that point in the direction of continued slow 
measured productivity growth. This tends to raise the 
probability that we will observe continued slow growth 
in the future, rather than a productivity rebound, as 
some are projecting. 

The productivity forecast is clouded by many 
measurement issues, some of which have been brought 
to the fore by the recent investigation into whether the 
Consumer Price Index overstates inflation. If 
consumer price increases have been overstated, then 
“real” purchases in these sectors have been understated, 
which implies that “real” production has been 
understated. If we have accurately counted the number 
of hours worked in the sector, then the understatement 
of output implies an understatement of productivity. 

The problem of measuring output is especially 
difficult in the services sectors, which account for a 
large portion of employment. For many of these 
sectors, there is virtually no data available on the 
“quantity” of services provided. For sectors like the 
medical services sector, while you can easily count the 
number of doctor or hospital visits and thus obtain a 
quantity index, it is apparent to even casual observers 
that a lot of quality change has taken place. Quality 
change obviously needs to be accounted for if we are 
to measure productivity well. Some estimates suggest 
that productivity growth in the medical services sector 
may be understated by several percentage points a 
year! 

These thoughts put us in a Catch-22. We may 
believe that true productivity growth for the next 10 
years will be close to or even higher than the 1.4 
percent annual rate predicted by many analysts. 
However, based on the figures we have, it appears 1 .4 
percent will be hard to achieve. The forecast contained 
in the Inforum column of Table 1 is a forecast based on 
numbers that we have, even though we believe that 
they substantially understate the actual rate of 
productivity growth. At the moment, we simply don’t 
have enough information to do otherwise. 

More Than Ten Years After 



The outlook after about 10 years is not especially 
good. Despite recent legislation to balance the federal 
budget by 2002, the projected changes in the age 
structure of the population, (Table 3) combined with 
the structure of federal entitlement programs 
(Medicare and OASDI in particular) suggest very large 
federal deficits (Graph 1). 

* Without steps to keep the federal deficit from 
ballooning when the Baby Boomers reach federal 
program retirement age (201 1), the share of national 
income devoted to savings will drop dramatically. 
According to the standard economic growth model, this 
will lead to increasingly lower rates of capital 
formation, increasingly higher interest rates, and 
increasingly lower labor productivity growth. 

The projected deficit problem is so severe that 
reasonable economic simulation models cannot 
meaningfully calculate the economic outlook — the 
models break -- unless taxes are raised, benefits are 
reduced, or other federal outlays are reduced. The tax 
increases projected to lead to sensible model results are 
large. Pay-as-you go financing — raising taxes to 
match spending increases — leads to a doubling of 
payroll tax rates to keep the federal budget balanced 
(Monaco and Phelps, mimeo 1997). 

The expectation of rising federal deficits and 
their actual onset will probably bring on a host of 
“structural” changes in the economy. When we think 
about what these adjustments might be, we round up 
the two usual suspects: higher taxes and reductions in 
benefits (including raising the retirement age). In 
closing, however, here is some speculation about other 
ways the economy will adjust : 

Surprisingly large increases in labor force 
participation among the 65. 

Encouragement of immigration. 

Encouragement of fertility . 

Changing the entitlement nature of Medicare and 
Social Security. At some point, government 
payments will be linked to “need” rather than 
age. 

Analysts will adjust too. Over the next several 
years, we will likely redefine service price and output 
measures. This will reduce the severity of the 
measured productivity slowdown after 1973, and 
provides a “truer” picture of real economic well-being. 




26 



18 



Table 1 

Economic Performance and Forecasts, 1948-2006 
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Table 2 

Industry Productivity and Employment Shares 



Shares of total jobs Productivity Growth 

1973 1994 1973-94 1997-2006 



Civilian jobs 


100.0 


100.0 






Private sector jobs 


83.9 


84.2 


1.0 


0.8 


Agriculture, forestry, fishery 


3.9 


2.7 


2.4 


1.7 


Mining 


0.7 


0.5 


0.0 


1.3 


Construction 


5.6 


5.0 


0.1 


0.2 


Nondurables manufacturing 


9.4 


6.2 


1.9 


2.1 


Durables manufacturing 


12.6 


8.4 


1.7 


2.0 


Transportation 


3.4 


3.4 


1.4 


1.3 


Utilities 


2.3 


1.8 


2.3 


3.4 


Trade 


20.7 


22.0 


1.2 


1.3 


Finance, insurance, real estate 


4.9 


5.9 


0.3 


0.9 


Services, nonmedical 


11.0 


20.9 


-1.8 


0.6 


Medical services 


3.1 


7.5 


-2.0 


0.3 


Civilian Government 


14.8 


15.8 







Source: Inforum data files. Employment shares will not add to 100 because civilian 
jobs includes domestic servants, which are not included in any listed sector. 



Table 3 

Population Projections 1996-2050 





1996 


2006 


2015 


2030 


2040 


2050 


Population Concepts 






millions of people 






Total 


265.7 


287.6 


304.8 


327.2 


336.2 


342.7 


Working Age (BLS definition) 


207.6 


228.6 


245.5 


266.2 


274.6 


280.3 


Aged 20-64 


155.4 


172.0 


181.0 


180.9 


185.8 


189.7 


Aged 65+ 


33.9 


36.1 


44.0 


64.3 


67.8 


69.3 


Ratio, People aged 20-64 to 65+ 


4.6 


4.8 


4.1 


2.8 


2.7 


2.7 






annual growth from previously displayed year, percent 




Total Population 




0.8 


0.6 


0.5 


0.3 


0.2 


Working Age (BLS definition) 




1.0 


0.8 


0.5 


0.3 


0.2 


Population, 20-64 




1.0 


0.6 


0.0 


0.3 


0.2 



Source: Inforum population forecast, November 1 996 
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Primary Surplus as a Share of GDP, selected years 



co 




1948 1953 1957 1960 1969 1973 1981 1990 1996 2006 2015 2030 2040 2050 
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A MODEL OF DETAILED INDUSTRY LABOR DEMAND 



James C. Franklin, Bureau of Labor Statistics 
Bureau of Labor Statistics, 2 Massachusetts Ave. NE, Room 2135, Washington, DC 20212 



Introduction 

Within the Bureau of Labor Statistics (BLS), the Office 
of Employment Projections (OEP) is charged with 
developing long term projections of employment by 
industry and occupation. These projections are 
developed to facilitate understanding of current and 
future labor market conditions and are disseminated for 
use in career guidance and public policy planning that 
is related to employment issues. A system of several 
component models is used by OEP to develop these 
projections. This paper presents the industry level 
labor model. The labor model and its sub-components 
are defined and the integration of the labor model with 
the larger OEP projections system is described. 

The labor model 

The labor model is actually a group of equations and 
identities which are solved independently. The main 
component of the labor model is the equation that 
estimates the demand for wage and salary hours. It is 
derived from a constant elasticity of substitution (CES) 
production function. The remaining equations and 
identities are necessitated by the availability of data 
and the relationship of the labor model to the other 
components of the OEP projections system. The labor 
equation which estimates demand for wage and salary 
horns is based on a theoretical economic structure 
while the other estimated equations are time and other 
variable extrapolations. 

The CES derived labor equation 

The demand for wage and salary hours for each 
industry is estimated using the first order conditions of 
a CES production function modified to include a time 
variable. The time variable captures disembodied 
technical change or shifts in the production function 
that do not affect the labor and capital ratio. These 
shifts of the production indicate increased efficiencies 
in the use of the capital and labor inputs. 

The basic form of the production function is: 

Equation 1 

Y = f(t,L,K) 



where: 

Y real output 
L labor 
K capital stock 
t time 

The model assumes perfect competition and profit 
maximization so that: 

both factors are indispensable in the production of 
output — /(0,K)=/(0,L)=0 

both marginal products are nonnegative — 
3//cL=>0, 3//3K=>0 

and the marginal products are equal to the real factor 
prices — df/dL = w/p, df/d K = r/p 

where 'w,r,p' are the nominal prices for labor, capital 
and output. 

It is also assumed the rate of growth of disembodied 
technical change is proportionate and constant. 

The functional form of the labor demand model is: 
Equation 2 

Y = Ae mi [d V p + (1 - d)Yi~ p \^ p 

where 

A is a scale parameter, A > 0; 

8 is a distribution parameter, 0 < 8 < 1 

(3 is a substitution parameter, (3^-1 

Y is real output 

L is labor, measured as annual wage and salary 

hours in millions 
K is the capital stock 

m is disembodied technical change growth rate 

t is time, measured as the year 

The marginal product of labor can be written: 





§3 



where A ' = 8 A @ and g = -0 m . 

The perfect competition and profit maximization 
assumptions require that: 



unpaid family for each industry and their hours must 
also be estimated. 

Industry average hourly wage estimation 



' ~ gt 



A' e 



Y \ l+ 0 

T) 



w 

p 



where 

w is nominal wages 

p is the output price 

Solving for labor productivity: 



T=Uv«')«f- 

' \pj 



L 

taking logs: 



£+1 






then solving for labor: 



The nominal average hourly wage for each industry is 
estimated in a two step process. First, an all industry 
nominal average hourly wage is estimated as a function 
of the BLS series employment cost index. The 
employment cost index is estimated by the macro 
model for the projection period. Second, the nominal 
average hourly wage for each industry is estimated as a 
function of the all industry average hourly wage. The 
following equations are used to estimate the industry 
average hourly wage. 

Equation 4 

TotAHW = a 0 + a.ECIWS + a 2 ur 
Equation S 



AHW i = a 0 +a, TotAHW. a 0 = 0 



M 



HD InU’) +-^-t+lr(Y) lnl 

0+1 0+1 0+1 \pj 



results in the final basic form of the equation. The 
estimated form of the equation is: 



Equation 3 



where 




TotAHW 


is the total average hourly wage 


ECIWS 


is the employment compensation index 




for wage and salary 


AHWi 


is the average hourly wage for industry i 


ur 


is the aggregate unemployment rate 


at 


are constants/coefficients 



In L = a 0 + a x t + a 2 In Y + a 3 In 



^W' > ' 

\p) 



Other equations and identities 

Equation 3 requires estimated data for real output, 
nominal wage, and output price by industry for a 
solution. The output level is supplied by the input- 
output system as an exogenous variable. The industry 
price and wage data are estimated using projected 
variables from the macro-economic model which 
produces the aggregate projections in the OEP 
projection system. 

Given an industry’s output, wage and output price, 
equation 3 will solve for the required wage and salary 
hours. The end product of OEP’s projection system, 
however, includes the employment level by industry for 
wage and salary, and self-employed and unpaid family. 
The solution for equation 3 must be converted to an 
employment level for wage and salary using an 
extrapolated estimate for each industry’s average 
weekly hours. The number of self-employed and 



Industry price index estimation 

The price index for each industry is estimated with the 
following equation: 

Equation 6 

ln(/?,) = a 0 +a, ln(P) 
where: 

Pi is the price chain weighted index for each 
industry 

P is the GDP chain weighted price index 

a t are constants/coefficients 

Industry average weekly hours estimation 

Average weekly hours for both wage and salary and 
self-employed and unpaid family are estimated as a 
function of the year and the aggregate unemployment 
rate. 



Equation 7 

A WH i = a 0 + a x t + a 3 ur 

where 

t is time measured as the year 

A WHi are average weekly hours for each industry 
ur is the aggregate unemployment rate 

a n are constants/coefificients 



Industry self-employed and unpaid family estimation 

The number of self-employed and unpaid family for 
each industry was derived by using an estimate of the 
ratio of the self-employed and unpaid family to total 
employment to derive the level of total employment for 
each industry from the level of wage and salary, and 
then subtracting the wage and salary from the total 
employment. The logit transformation of the self- 
employed and unpaid family workers ratio to total 
employment was estimated as a function of the year 
and the aggregate unemployment rate using the 
following equation. 

Equation 8 

SR \ 

= a 0 +af+a 3 ur 

where 

SR is the ratio (self-employed and unpaid family 
workers/total employment) 
t is time, measured as the year 

ur is the aggregate unemployment rate 

a: are constants/coefficients 




Employment, hours and average weekly hours identity 

Employment, measured in thousands, for wage and 
salary, and self-employed and unpaid family, is related 
to the annual hours measured in millions and the 
average weekly hours by the following identity. 

Equation 9 




where 

E t employment level in thousands 
L t annual hours, measured in millions 
A WHj average weekly hours 



Projections of labor demand 

The initial projections of industry employment are 
developed according to the following procedure 
implemented for each industry. 

1. The industry demands for wage and salary hours 
in millions are projected. 

2. Wage and salary annual average weekly wage and 
salary hours are estimated. 

3. The industry levels of wage and salary jobs in 
thousands are then derived from the estimation of 
hours and average weekly hours. 

4. The ratio of self-employed and unpaid family 
workers to total employment is extrapolated. 

5. The extrapolated ratio is then used to derive the 
level of self-employed and unpaid family workers 
from the number of wage and salary jobs. 

6. Self-employed and unpaid family average weekly 
hours are estimated. 

7. The hours for self-employed and unpaid family 
workers are then derived from their estimated 
average weekly hours and the estimated number of 
self-employed and unpaid family workers. 

8. Finally, wage and salary, and self-employed and 
unpaid family worker employment and hours are 
combined to calculate a total level of employment 
and hours for each industry. 

Data sources 

The output measures follow the definitions and 
conventions used by the Bureau of Economic Analysis 
(BEA) in its input-output tables, published every five 
years. These industry output measures are based on 
producer's value and include both primary and 
secondary products and services. The main data 
sources for compiling the output time series for 
manufacturing industries are the Census and Annual 
Survey of Manufactures. Data sources for 
nonmanufacturing industries are more varied. They 
include the Service Annual Survey, National Income 
and Product Accounts (NIPA) data on new 
construction and personal consumption expenditures, 
IRS data on business receipts, and many other sources. 
The constant dollar industry output estimates for the 
most recent years are based on BLS employment data 
and trend projections of productivity. The output series 
are benchmarked to the BEA input-output tables for 
1987 which was adjusted by BLS to reflect the 1987 
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SIC revision. National Income and Product Account 
revisions, and to place the tables more consistently on 
an SIC basis. 

The annual price data are developed in a manner so as 
to conform to BEA's national income and product 
accounts. For manufacturing, they are based on 
industry sector price index data collected by BLS. 
Nonmanufacturing prices use a variety of different 
sources, in many instance the BLS consumer price 
index data. In industries where such underlying price 
data have not yet been developed, imputations of price 
change are made by the BEA from other data series. 

The employment data come from the BLS current 
employment statistics (the establishment data series for 
wage and salary jobs and average weekly hours), the 
current population survey (for self-employed and 
unpaid family worker jobs, agricultural employment 
except for agricultural services, and private household 
employment), ES202 Employment and Wages data 
collected for the unemployment insurance program 
(agricultural services and total wages paid), and some 
unpublished data sources within the Bureau. Average 
hourly wages were calculated using the ES202 wage 
data and the annual hours estimate developed from the 
current employment statistics data for each industry, 
except for the government sector. 

All data series are developed on an annual basis. The 
beginning and ending years differ between the data 
series. The industry output and price series begins in 
1972; the employment series varies by industry, the 
earliest year being 1958; the wage data series begins in 
1975. The industry output and price data end in 1996, 
although for most industries the 1995 and 1996 data 
points are extrapolations. The employment data also 
ends in 1996. The wage data ends in 1994. The 
regression estimates, limited by common years, are 
based on data from 1975 through 1994. 

Regression and results 

All regression estimates for the equations of the labor 
model are estimated using ordinary least squares. 
With the exception of the agricultural and public 



sectors, employment levels and hours are estimated 
using the equations and procedures previously 
outlined. 

The output for the public sectors is comprised of 
compensation, making the wage variable in equation 3 
redundant. Consequently, the wage variable is dropped 
from the regression equation for the public sector. 

The wage variable for the agricultural sectors is also 
dropped because the wage data from the ES202 
covered employment and wages program is not 
complete for the agricultural sectors. Not all 
employment in the agricultural sectors is covered by 
the unemployment insurance program. 

The sectoring plan which OEP uses to define the 
industries consists of 185 sectors, 8 of which are 
special accounting industries that have no associated 
employment. Sectors 170 through 179 are government 
industries and sectors 1 through 3 are agricultural 
industries. That leaves 164 industries for which 
employment is estimated using the fully expressed 
labor equation. The discussion of the regression results 
will focus on these 164 industries. The regression 
statistics for all industries are listed in table 1. 

All of the industries which are estimated using the full 
labor equation have very high r-squares and 
significance levels as given by the F-test. However, the 
three explanatory variables (year, real output, real 
wage) are significant in only 28 out of 164 industries 
(see figure 1). This is only seventeen percent of the 
industries. The year variable is included to capture 
possible shifts in the production function that underlie 
the regression equation and is not strictly an economic 
variable. If it is ignored and only the economic 
variables (real output and real wage) are considered, 
then only 52 of the 164 industries, or 32 percent, have 
both variables significant. 

Conclusion 

These results suggest a strong multicollinearity 
problem. Given the nature of the data set, however, 
this is not unexpected. These are strongly correlated 
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time series data. The usual recourse is to add or drop 
variables, or to enrich the data by adding data points. 
Since the labor equation is a formally structured model, 
adding or dropping variables has limited appeal. The 
wage variable is dropped for those sectors for which 
the available data does not conform to the demands of 
the model. Otherwise the preference is to leave the 
model as specified. As for adding data points, all the 
available data in the time series is being used. The 
final option is to do nothing about the multicollinearity 
problem, and this is warranted for several reasons. 
First, the labor model is a formal model based on 
strong economic principals. Second, the 
multicollinearity does not invalidate the significance of 
the regression equations. It does make analysis of the 
explanatory power of the individual variables 
problematic. Since the purpose of the labor model is 
projections work, the explanatory power of the 
variables are of lessor importance than the significance 
of the whole equation. And finally, the labor model in 
practice seems to perform well enough. Its principal 
purpose is to estimate an initial level of projected 
employment by industry. The OEP projections process 
is an iterative one with several points of subjective 
review. Consequently, the labor model is not expected 
to produce a final and publishable projection without 
review and adjustment. As an estimator of the initial 
industry level employment projections and an adjunct 
to subjective analysis it has proved useful. 





Table 1 Labor Demand Estimated Equations 



Industry 


SIC 


Intercept 

aO 


Year 

al 


tn(Output) 

a2 


ln(W/P) 

a3 


R-equared 


F-vatue 


Degrees 

Freedom 


1 Agricultural production 


01.02 


12.7146 

(2.2403) 


-0.0021 

(-0.4910) 


-0.0701 

(•0.2590) 




0.99997 


286150.7 


17.0 


2 Agricultural services 


07 


•75.3221 

(-8.3368) 


0.0408 

(34838) 


0.1394 

(2.3402) 




0.99997 


230284.7 


14.0 


3 Forestry, fishing, hunting, & trapping 


08.09 


•96.1361 

(-37002) 


0.0538 

(35270) 


-0.6912 

(•1.2926) 




0.99906 


9046.0 


17.0 


4 Metal mining 


10 


37.1368 

(1.2590) 


-0.0166 

(-1.0780) 


0.2625 

(1.4740) 


-0.6080 

(-1.9766) 


0.99895 


5060.8 


16.0 


5 Coal mining 


12 


54.6714 

(1.8198) 


-0.0310 

(-1.9435) 


1.4666 

(59270) 


-0.7069 

(-2.0177) 


0.99994 


83912.6 


16.0 


6 Crude petroleum, natural gas, and gas liquids 


131.132 


•110.8263 

(•3.2439) 


0.0410 

(4.0496) 


31841 
( 2.3523) 


-0.2901 

(-2.8014) 


0.99974 


20795.4 


16.0 


7 Oil and gas field services 


138 


•2.5254 

(•0.3643) 


-0.0007 

(-0.1843) 


1.0129 

(19.7583) 


30489 

(0.4116) 


0.99994 


86943.4 


16.0 


8 Nonmetal lie minerals, except fuels 


14 


4.6726 

(1.3814) 


-0.0007 

(-0.3504) 


0.3376 

(38331) 


-0.4284 

(-4.5567) 


0.99999 


535946.6 


16.0 


9 Construction 


15.16,17 


•16.8201 

(-4.9143) 


0.0091 

(4.1101) 


0.8474 

(4.6763) 


-0.3120 

(-1.1986) 


0.99998 


346450.9 


16.0 


10 Logging 


241 


-0.5772 

(-0.1003) 


0.0023 

(0.6886) 


0.1187 

(0.6714) 


30111 

(30977) 


0.99990 


51972.9 


16.0 


1 1 Sawmills and planing mills 


242 


35.1376 

(6.8083) 


-0.0182 

(-38037) 


0.7230 

(54314) 


-0.0520 

(-35793) 


0.99996 


1 19968.3 


16.0 


12 Mfllworit, plywood, and structural members 


243 


30398 

(0.6944) 


-0.0029 

(-1.1479) 


38981 

(11.3869) 


-0.0075 

(-0.0800) 


0.99997 


210156.7 


16.0 


1 3 Wood containers and mi sc. wood products 


244.249 


11.7050 

(1.1883) 


-0.0047 

(-0.7971) 


0.4266 

(2.3697) 


-0.3753 

(-2.2023) 


0.99997 


156381.0 


16.0 


1 4 Wood buildings and mobile homes 


245 


37249 

(1.5855) 


•0.0066 

(-2.0838) 


39817 

(9.0827) 


32668 
( 1.0246) 


0.99994 


82696.1 


16.0 


15 Household furniture 


251 


30.3432 

(2.7894) 


-0.0172 

(-2.6759) 


39752 

(33807) 


0.2580 
( 35673) 


0.99999 


590363.4 


16.0 


1 6 Partitions and fixtures 


254 


-34.6698 

(-2.3003) 


0.0198 

(2.1182) 


33727 

(1.3976) 


•1.1149 

(-1.8905) 


0.99993 


77975.5 


16.0 


1 7 Office and misc. furniture and fixtures 


252.253,259 


40.8446 

(1.9388) 


•0.0227 

(-1.9317) 


30776 

(34158) 


0.5914 

(1.1996) 


0.09997 


160969.8 


16.0 


18 Glass and glass products 


321.322,323 


134835 

(2.6406) 


-0.0069 

(-1.9814) 


36196 

(7.5805) 


-0.7325 

(-36610) 


0.99999 


606324.4 


16.0 


19 Hydraulic cement 


324 


40.6136 

(4.9198) 


-0.0173 

(-39987) 


0.0182 

(31256) 


-0.9410 

(-4.9914) 


0.99990 


53135.0 


16.0 


20 Stone, day. and misc. mineral products 


325,326,328,329 


9.7971 

(2.5985) 


•0.0053 

(-2.5163) 


37770 

(12.9160) 


-0.4061 

(-2.9334) 


0.99999 


705670.3 


16.0 


2 1 Concrete, gypsum, & plaster products 


327 


•0.3012 

(•0.0609) 


0.0008 

(0.2770) 


0.5956 

(7.0857) 


-0.4517 

(-2.9650) 


0.99998 


217532.0 


16.0 


22 Bast furnaces and basic steel products 


331 


89.8277 

(38577) 


•0.0460 

(-34737) 


35663 

(39426) 


35796 

(1.7558) 


0.99995 


117153.6 


16.0 


23 Iron and steel foundries 


332 


24.3085 

(36934) 


-0.0126 

(-32651) 


37489 
( 238522) 


-0.2196 

(-1.2233) 


0.99999 


019425.3 


16.0 


24 Primary nonferrous smelting & refining 


333 


431408 

(30032) 


-0.0240 

(-32764) 


36398 

(30732) 


30394 
( 34670) 


0.99990 


53458.9 


16.0 


25 All other primary metals 


334,339 


•20.6537 

(-2.5416) 


0.0179 

(2.7972) 


■0.1623 

(-38081) 


-0.4003 

(-32116) 


0.99984 


33378.3 


16.0 


26 Nonferrous rolling and drawing 


335 


231990 

(7.0962) 


•0.0123 

(-33663) 


36483 

(56720) 


31245 

(1.2037) 


399998 


213449.5 


16.0 


27 Nonferrous foundries 


336 


14.9229 
( 2.0737) 


•0.0087 

(-2.7504) 


38493 

(7.1986) 


-0.0313 

(-31824) 


0.99997 


164990.4 


16.0 


20 Metal cans and shipping containers 


341 


37.8430 

(4.7077) 


-0.0157 

(-37648) 


30153 

(0.0772) 


-0.7616 

(-4.7371) 


0.99997 


160613.1 


16.0 


29 Cutlery, hand tools, and hardware 


342 


230119 

(7.2716) 


•0.0131 

(-33350) 


37143 

(11.4756) 


-0.4534 

(-2.8958) 


0.99999 


522656.0 


16.0 


30 Plumbing and nonelectric heating equipment 


343 


9.7106 

(2.9898) 


-0.0050 

(-2.5484) 


0.7129 

(31625) 


-0.4742 

(-1.8189) 


0.99997 


172777.1 


16.0 


31 Fabricated structural metal products 


344 


135429 

(1.8145) 


•0.0069 

(-1.0366) 


34581 

(1.3844) 


•0.3928 

(-1.0426) 


0.99998 


245354.0 


16.0 


32 Screw machine products, bolts, rivets, etc 


345 


-132581 

(-1.5338) 


0.0076 

(1.5956) 


0.6152 
( 134756) 


-0.8465 

(-4.4222) 


0.99999 


495608.1 


16.0 


33 Metal forgings and stampings 


346 


22.1390 

(2.7864) 


-0.0117 

(-2.6924) 


37769 

(11.7305) 


•0.2616 

(-1.2117) 


0.99998 


349293.3 


16.0 


34 Metal coating, engraving, and allied services 


347 


•16.6322 

(•1.7195) 


0.0096 

(1.7857) 


0.5101 

(32469) 


-0.7023 

(-2.9645) 


0.99998 


268597.4 


16.0 


35 Ordnanoe and ammunition 


340 


•134125 

(•0.8062) 


0.0060 

(0.8192) 


36607 

(36016) 


•0.4403 

(•1.0691) 


0.00967 


30046.0 


10.0 


36 Miscellaneous fabricated metal products 


349 


2.5217 

(0.7084) 


•0.0005 

(-0.2182) 


36179 

(55938) 


-0.6459 

(-35291) 


0.99999 


561071.2 


16.0 


37 Engines and turbines 


351 


24.5893 


•0.0110 


34620 


-0.7000 


399993 


79274.0 


16.0 
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Table 1 Labor Demand Estimated Equations 



Industry 


SIC 


Intercept 

aO 


Year 

al 


tn(Output) 

a2 


ln(W/P) 

a3 


R-equared 


F-value 


Degrees 

Freedom 






( 3.4941) 


(-2.7897) 


(4.3902) 


(-1.9762) 








38 Farm and garden machinery and equipment 


352 


30.1271 


-0.0154 


0.7498 


-0.5041 


0.99998 


265331.7 


180 






(10.2175) 


(-10.4033) 


( 19.8783) 


(-1.4418) 








39 Construction and related machinery 


353 


16.0521 


-0.0083 


0.6235 


-0.6378 


0.99997 


152452.3 


180 






(a0595) 


(-2.7063) 


( 5.7491) 


(-1.5454) 








40 Metalworking machinery and equipment 


354 


-6.3469 


0.0053 


0.4800 


-0.9734 


1.00000 


1370974.2 


180 






(-2.6972) 


(a7778) 


(14.2698) 


(-7.0569) 








41 Special industry machinery 


355 


-1.5807 


0.0034 


0.4683 


•1 .4401 


0.99998 


286131.1 


180 






(-0.3519) 


(1.3828) 


(7.2708) 


(-7.5570) 








42 General industrial machinery and equipment 


356 


6.7713 


-0.0033 


0.5447 


-0.6119 


0.99999 


601883.0 


180 






(2.9973) 


(-1.5662) 


(ai137) 


(-2.7269) 








43 Computer and office equipment 


357 


220.6849 


-0.1109 


0.6524 


-0.0962 


0.99992 


70663.6 


180 






(3.2124) 


(-ai907) 


( 6.41 03) 


(-0.4433) 








44 Refrigeration and service industry machinery 


358 


4.5149 


-0.0024 


0.6883 


-0.3050 


0.99999 


960150.9 


180 






( 0.8244) 


(-0.7861) 


(15.4507) 


(-2.3351 ) 








45 Industrial machinery, nec. 


359 


1.7924 


0.0002 


0.6291 


-0.8069 


0.99997 


213046.3 


180 






(0.1617) 


(0.0313) 


( a 9956) 


(-2.3721) 








48 Electric distribution equipment 


361 


17.0204 


-0.0065 


0.3021 


-0.6108 


0.99994 


82999.7 


180 






(2.0638) 


(-1.3185) 


(1.7091) 


(-1.5392) 








47 Electrical industrial apparatus 


362 


33.1692 


-0.0150 


0.4480 


-0.6760 


0.99997 


166479.2 


180 






(4.0081) 


(-2.9362) 


(2.7052) 


(-2.5280) 








48 Household appliances 


363 


56.6495 


-0.0297 


0.8720 


-0.2049 


899999 


429035.8 


180 






( 5.0723) 


(-4.9726) 


(11.4304) 


(-1.0513) 








49 Electric lighting and wiring equipment 


364 


ia3100 


-0.0059 


0.0146 


-0.6638 


0.99999 


589753.6 


180 






(2.9642) 


(-2.2163) 


(86669) 


(-4.2162) 








50 Household audio and video equipment 


365 


-104.9495 


0.0562 


0.1473 


-1.1295 


0.99993 


74062.4 


180 






(-a 2697) 


(a4217) 


(1.7625) 


(-4.8905) 








51 Communications equipment 


366 


185.4656 


-0.0957 


0.7255 


1.3010 


0.99991 


56493.1 


180 






( a 2633) 


(-a2514) 


( a8486) 


(1.9664) 








52 Electronic components and accessories 


367 


169.7680 


-0.0874 


0.8699 


86589 


0.99975 


21313.9 


180 






(1.0905) 


(-1.0811) 


(a0908) 


(85338) 








53 Miscellaneous electrical equipment 


369 


a4019 


-0.0001 


0.2814 


-0.0347 


0.99987 


41335.6 


180 






(0.1410) 


(-0.0106) 


(1.6623) 


(-81038) 








54 Motor vehicles and equipment 


371 


20.6759 


-0.0104 


0.6606 


-0.2388 


0.99999 


522950.5 


180 






( a 6430) 


(-a3351) 


( 13.8544) 


(-88841) 








55 Aerospace 


372,376 


24.1134 


-0.0141 


1.0367 


-0.2146 


0.99997 


211227.1 


180 






( 2.4230) 


(-2.4887) 


(12.4714) 


(-88606) 








56 Ship and boat building and repairing 


373 


9.0749 


-0.0055 


0.9281 


-0.4252 


0.99997 


201960.0 


180 






(1.9121) 


(-2.9439) 


(83613) 


(-1.7584) 








57 Railroad equipment 


374 


37.8813 


-0.0189 


85084 


-0.1376 


0.99977 


22963.2 


180 






(5.1803) 


(-& 4801) 


( 7.2734) 


(-82494) 








58 Miscellaneous transportation equipment 


375.379 


21.4946 


-0.0111 


87046 


-0.3524 


0.99981 


28425,1 


180 






(1.2825) 


(-1.2488) 


(4.9452) 


(-1.1417) 








59 Search and navigation equipment 


381 


55.6110 


-0.0267 


84571 


-0.3026 


899982 


29035.3 


180 






( 0.7839) 


(-0.7100) 


(87812) 


(-0.2242) 








60 Measuring and controlling devices 


382 


46.8752 


-0.0254 


1.0243 


-0.2028 


0.99996 


122760.9 


180 






(1.4045) 


(-1.3837) 


(4.9001) 


(-84484) 








61 Medical equipment instalments, and supplies 


384 


-75.7911 


0.0411 


82952 


-1.0348 


899998 


328699.0 


180 






(-a4S18) 


(a 4577) 


(1.8570) 


(-81700) 








62 Ophthalmic goods 


385 


•81.5636 


0.0441 


81523 


-1.1090 


0.99993 


76370.7 


180 






(-a 2356) 


(a3557) 


(1.6361) 


(-4.4142) 








63 Photographic equipment and supplies 


386 


7a4183 


-0.0380 


87579 


80129 


0.99999 


72680.2 


180 






(a0977) 


(-2.8953) 


( 84528) 


(80604) 








64 Watches, docks, and parts 


387 


36.1942 


-0.0155 


0.2109 


-1.5830 


0.99959 


12869.9 


180 






(1.0309) 


(-0.8370) 


(2.1213) 


(-2.3908) 








65 Jwelry, silverware, and plated ware 


391 


ia2050 


-0.0060 


82058 


-0.1862 


0.99998 


241141.8 


180 






( 5.5021) 


(-4.3928) 


(82940) 


(-84335) 








66 Toys and sporting goods 


394 


1&6742 


-0.0091 


86063 


-0.3278 


899996 


130943.4 


180 






(0.9600) 


(-0.8468) 


(86358) 


(-1.1441) 








67 Manufactured products, nec. 


393,395,396.399 


17.0780 


-0.0078 


85510 


-0.3654 


0.99998 


282829.6 


180 






(2.2939) 


(-1.8434) 


(81072) 


(-1.8381) 








68 Meat products 


201 


•18.5559 


0.0103 


84998 


-0.3670 


0.99998 


255694.8 


180 






(-2.3468) 


(1.9592) 


( 2.0944) 


(-2.8314) 








69 Dairy products 


202 


24.7606 


-0.0117 


84652 


-0.2584 


0.99999 


406041 2 


180 






( a 6262) 


(•a2348) 


(1.6055) 


(-1.6296) 








70 Preserved fruits and vegetables 


203 


11.7090 


-0.0075 


89472 


-0.2921 


0.99998 


216239.3 


180 






(1.1121) 


(-1.1611) 


(4.0498) 


(-1.1248) 








71 Grain mil) products and fats and oils 


204.207 


•5.4479 


0.0062 


-0.0061 


-0.3492 


0.99998 


327799.8 


180 






(-0.3925) 


(0.7076) 


(-0.0147) 


(-4.6814) 








72 Bakery products 


205 


182740 


-0.0074 


0.3617 


-0.4659 


1.00000 


1441085.0 


180 






(11.6330) 


(-14.4365) 


(80664) 


(-80193) 








73 Sugar and confectionery products 


206 


20.9922 


-0.0096 


83382 


80022 


0.99997 


185621 .4 


180 






(a2857) 


(-2.6526) 


(2.1595) 


(0.0166) 
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Industry 


SIC 


Intercept 

aO 


Year 

al 


In(Output) 

82 


ln(W/P) 

a3 


R-equared 


F-value P 9 *” 8 
Freedom 


74 Beverages 


208 


36.7762 


-0.0190 


0.7390 


-0.4329 


0.99998 


332382.5 


iao 






(3.1937) 


(-2.8384) 


( 4.2325) 


(-2.1913) 








75 Miscellaneous food and kindred products 


209 


-27.9798 


0.0171 


0.0594 


-0.2974 


0.99998 


249506.7 


iao 






(-a7184) 


(a7565) 


(0.3306) 


(-2.3945) 








76 Tobacco products 


21 


41.9786 


-0.0214 


0.4396 


0.1491 


0.99994 


82396.7 


iao 






(4.1767) 


(-5.3411) 


(2.1602) 


(1.1461) 








77 Weaving, finishing, yam, and thread mills 


221*224,226,228 34.4024 


-0.0178 


0.8281 


-0.4270 


0.99999 


646051.5 


iao 






(3.3462) 


(-a 1793) 


(a 52 48) 


(-2.2433) 








78 Knitting mills 


225 


-19.5024 


0.0119 


0.3936 


-0.8722 


0.99997 


202747.3 


16.0 






(-0.8275) 


(0.9612) 


(aS623) 


(-1.9043) 








79 Carpets and rugs 


227 


-87.4170 


0.0469 


0.3510 


-1.9117 


0.99985 


34682.1 


16.0 






(-3.2041) 


(a2393) 


( 2.4253) 


(-a7866) 








80 Miscellaneous textile goods 


229 


26.4402 


-0.0125 


0.4608 


-0.371 1 


0.99996 


144757.3 


iao 






(1.9212) 


(-1.7004) 


( 4.5923) 


(-1.8877) 








81 Apparel 


231-238 


7.6018 


-0.0011 


0.3810 


-1.0791 


0.99999 


906978.0 


iao 






(0.6360) 


(-0.1672) 


(a4251) 


(-a0504) 








62 Miscellaneous fabricated textile products 


239 


1.5806 


-0.0004 


0.6350 


-0.4616 


0.99998 


254701.0 


iao 






(0.1541) 


(-0.0749) 


(5.9017) 


(-2.0482) 








83 Pulp, paper, and paperboard mills 


261-263 


27.9088 


-0.0128 


0.3546 


0.0204 


0.99999 


754165.6 


iao 






(5.9606) 


(-4.4186) 


(a2640) 


( 0.3786) 








84 Paperboard containers and boxes 


265 


12.0016 


-0.0072 


0.8521 


-0.1308 


0.99999 


684722.5 


iao 






(4.1576) 


(-a 7572) 


(a5354) 


(-1.4927) 








85 Converted paper products except containers 


267 


1.1122 


-0.0008 


0.6725 


-0.2015 


0.99999 


957280.2 


iao 






(0.1979) 


(-0.2191) 


(5.1541) 


(-2.6425) 








86 Newspapers 


271 


-19.8555 


0.0112 


0.4267 


-0.0435 


1.00000 


1441970.9 


iao 






(-2.1744) 


(2.6566) 


( 9.9520) 


(-0.1714) 








87 Periodicals 


272 


-52.6233 


0.0279 


0.4604 


-0.7030 


0.99998 


214055.4 


iao 






(-15.2070) 


(12.8477) 


(a6703) 


(-2.6227) 








88 Books 


273 


-5.5670 


0.0037 


0.3644 


-0.0106 


0.99998 


217285.9 


iao 






(-0.6477) 


(0.7124) 


( 2.0285) 


(-0.0396) 








89 Miscellaneous publishing 


274 


-49.7569 


0.0258 


0.1873 


0.6316 


0.99985 


34714.7 


iao 






(-2.7667) 


(2.6690) 


( 1.5276) 


(1.5715) 








90 Commercial printing and business forms 


275.276 


-4.1738 


0.0026 


0.6729 


-0.5572 


0.99999 


799924.1 


iao 






(-0.6215) 


(0.6891) 


(a0406) 


(-a7202) 








91 Greeting cards 


277 


-30.6238 


0.0178 


0.0633 


-0.5400 


0.99994 


93561.1 


iao 






(-2.9408) 


(ai146) 


(0.4106) 


(-a3l30) 








92 Blankbooks and bookbinding 


278 


-1.4268 


0.0007 


0.4933 


0.3020 


0.99995 


111759.2 


iao 






(-0.2481) 


(0.2163) 


(4.1715) 


(1.2792) 








93 Service industries for the printing trade 


279 


-48.0178 


0.0263 


0.2255 


■0.4972 


0.99990 


52217.5 


iao 






(-1.0934) 


(1.0824) 


(0.6585) 


(-0.8335) 








94 Industrial chemicals 


281.266 


9.3085 


-0.0019 


0.1294 


-0.2087 


0.99997 


187305.8 


iao 






(1.6814) 


(-0.6199) 


(1.4249) 


(.2.4444) 








95 Plastics materials and synthetics 


282 


27.9914 


-0.0116 


0.1596 


-0.2199 


0.99995 


100174.4 


iao 






(1.6383) 


(-1.1969) 


(0.8343) 


(-1.0555) 








96 Drugs 


283 


-25.2127 


0.0147 


0.3798 


■0.6456 


0.99999 


941649.9 


iao 






(-1.9684) 


(1.9533) 


( 2.5772) 


(-2.5687) 








97 Soap, cleaners, and toilet goods 


284 


-30.0678 


0.0173 


0.2806 


-0.5344 


0.99999 


866323.3 


iao 






(-9.3784) 


(9.0994) 


( a3798) 


(-a 8709) 








98 Paints and allied products 


285 


ia9351 


-0.0094 


0.5525 


-0.2788 


0.99998 


282747.5 


iao 






(aiB97) 


(-2.7591) 


(5.2935) 


(-1.8411) 








99 Agricultural chemicals 


287 


25.1796 


-0.0132 


0.6750 


-0.2576 


0.99992 


63087.3 


iao 






(1.5078) 


(-1.3980) 


( 2.9397) 


(-1.4611) 








100 MisceOaneous chemical products 


289 


-3.4182 


0.0030 


0.3315 


-0.1955 


0.99998 


252348.6 


iao 






(-0.4924) 


( 0.7838) 


(4.0901) 


(-1.8223) 








101 Petroleum refining 


291 


27.1435 


-0.0079 


-0.4345 


-0.2187 


0.99995 


97888.6 


iao 






(4.9010) 


(-2.5453) 


(-2.7855) 


(-4.8990) 








1 02 Miscellaneous petroleum and coal products 


295,299 


-10.2074 


0.0055 


0.5154 


-0.4439 


0.99993 


77795.6 


iao 






(-1.4582) 


(1.6741) 


(4.3153) 


(-a4975) 








1 03 Tires and inner tubes 


301 


9.1180 


-0.0026 


0.3095 


-0.5767 


0.99993 


73831.3 


iao 






(0.6228) 


(-0.3388) 


( 2.6267) 


(-a0476) 








104 Rubber products and plastic hose and footwear 


302.305,306 


12.2273 


-0.0055 


0.6188 


-0.5753 


0.99999 


1025254.8 


iao 






(ai421) 


(-2.5070) 


(12.6567) 


(-4.4419) 








106 Miscellaneous plastics products, nec. 


308 


-15.3641 


0.0085 


0.5903 


-0.4394 


0.99998 


256145.3 


iao 






(-0.7244) 


(0.7388) 


(4.7177) 


(-1.5420) 








106 Footwear, except rubber and plastic 


313,314 


2&5624 


-0.01 52 


0.8912 


-0.3991 


0.99998 


318468.3 


iao 






(a2710) 


(-a6758) 


(10.1783) 


(-a3l10) 








1 07 Luggage, handbags, and leather products, nec. 


311.316-317.319 41.9206 


-0.0212 


0.5956 


-0.0299 


0.99986 


38S31.0 


iao 






(4.1346) 


(-4.5811) 


(3.7776) 


(-0.1291) 








108 Railroad transportation 


40 


55.5584 


-0.0287 


0.7578 


0.0436 


0.99997 


179510.2 


iao 






( 5.7100) 


(-7.2742) 


(4.2056) 


(0.3652) 








1 09 Local and interurban passenger transit 


41 


-21.6259 


0.0078 


1.1254 


0.7643 


0.99992 


69052.6 


iao 






(-2.2067) 


(1.0812) 


(2.1176) 


(2.8886) 








1 10 Trucking and warehousing 


42 


&9381 


-0.0027 


0.4150 


-0.2298 


0.99998 


318040.8 


iao 



o 
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Table 1 Labor Demand Estimated Equations 



Industry 


SIC 


Intercept 

aO 


Year 

al 


ln(Output) 

a2 


ln(W/P) 

a3 


R-equared 


F-vatue 


Degrees 

Freedom 


1 1 1 Water transportation 


44 


( 1.1491) 
239355 


(-0.5294) 

-0.0101 


( 2.3878) 
0.2662 


(-0.9231) 

-0.2663 


0.99994 


88631.2 


iao 


1 12 Air transportation 


45 


(5.2211) 

-98.2887 


(-38363) 

0.0524 


(1.5562) 

0.3354 


(-0.8964) 

-0.8628 


0.99985 


34887.8 


iao 


1 13 Pipelines, except natural gas 


46 


(-1.7777) 

-3.4430 


( 1.7107) 
0.0029 


(0.7330) 

0.2447 


(-2.3563) 

-0.2568 


0.99987 


421 63.0 


iao 


1 1 4 Passenger transportation arrangement 


472 


(-0.7426) 

-40.9678 


(0.8850) 

0.0201 


(0.7179) 

0.6191 


(-34932) 

0.4144 


0.99991 


59821.1 


iao 


1 15 Miscellaneous transportation services 


473,474,478 


(-2.8718) 

-72.0493 


(2.6389) 

0.0382 


(5.9817) 

0.1351 


(0.7710) 

0.1662 


0.99997 


193931.7 


iao 


1 16 Communications 


48 


(-10.5642) 

34.4589 


( 10.6272) 
-0.0174 


( 1.9522) 
0.7172 


(0.9493) 

-0.3204 


0.99999 


654261.0 


iao 


1 17 Electric utilities 


491, %493 


(5.5193) 

5.4576 


(-4.9812) 

-0.0048 


(7.4654) 

1.0306 


(-1.4867) 

-0.3743 


0.99997 


177796.1 


iao 


1 18 Gas utilities 


492. %493 


( 0.2543) 
5.3923 


(-0.3539) 

0.0007 


( 2.2998) 
-0.0170 


(-1.6938) 

-0.1359 


0.99999 


921955.8 


16.0 


1 19 Water and sanitation 


494-497, %493 


(0.8688) 

-35.1787 


( 0.2652) 
0.0182 


(-01522) 

0.8909 


(-2.3237) 
-1 .4254 


0.99991 


58594.7 


iao 


120 Wholesale trade 


50,51 


(-1.5382) 

27.9351 


( 1.4284) 
-0.0132 


(2.5437) 

05725 


(-31946) 

0.0310 


0.99999 


618284.1 


iao 


1 21 Retail trade exc eating and drinking places 


52-57.59 


(1.1871) 

1.5824 


(-1.0057) 

0.0014 


(2.7348) 

0.4127 


(0.1435) 

0.0158 


1.00000 


1390739.5 


iao 


1 22 Eating and drinking places 


58 


(0.2304) 

-71.8102 


(0.3447) 

0.0433 


(4.0409) 

-0.1193 


(0.0859) 

-1.9889 


1.00000 


1242224.7 


iao 


123 Depository institutions 


60 


(-7.9531) 

59.2847 


(7.2994) 

-0.0305 


(-0.5938) 

0.9555 


(-5.8578) 

-0.8423 


0.99997 


170993.3 


iao 


1 24 Nondepository: holding and investment offices 


61 .67 


(37387) 

-63.3303 


(-36279) 

0.0331 


(5.6253) 

0.4507 


(-32258) 

-0.1003 


0.99997 


161374.4 


iao 


1 25 Security and commodity brokers 


62 


(-6.0913) 

-46.8675 


(5.5198) 

0.0243 


(2.9609) 

0.6620 


(-1.4696) 

-0.5603 


0.99985 


35938.2 


iao 


1 26 Insurance carriers 


63 


(-1.4246) 

-26.6285 


( 1.3974) 
00164 


(3.2660) 

0.1567 


(-2.5491) 

0.0127 


0.99999 


950616.8 


iao 


1 27 Insurance agents, brokers, and service 


64 


(-5.9689) 

-71.7744 


(5.4839) 

00380 


( 1.1841) 
0.2121 


(0.1398) 

0.3193 


0.99999 


441389.5 


iao 


128 Real estate 


65 


(-18.9374) 

57.4104 


( 18.5972) 
-0.0431 


(2.6737) 

2.7055 


(2.1680) 

0.3120 


1.00000 


1779842.6 


iao 


1 29 Royalties 


n.a. 


( 6.281 0) 
0.0000 


(-6.9453) 

0.0000 


( 10.0448) 
0.0000 


( 1.7332) 
0.0000 


0.00000 


0.0 


0.0 


1 30 Owner-occupied dwellings 


n.a 


(0.0000) 

0.0000 


(0.0000) 

0.0000 


(0.0000) 

0.0000 


(0.0000) 

0.0000 


0.00000 


0.0 


0.0 


131 Hotels and other lodging places 


70 


(0.0000) 

-61.6769 


(0.0000) 

0.0320 


(0.0000) 

0.4714 


(0.0000) 

0.2380 


0.99998 


291128.6 


iao 


132 Laundry, cleaning, and shoe repair 


721.725 


(-6.9088) 

-38.8627 


( 7.2843) 
0.0171 


(32812) 

0.9503 


(0.8316) 

0.9950 


0.99999 


902326.3 


iao 


1 33 Personal services, nec. 


722.729 


(-7.0726) 

-80.5287 


( 7.2072) 
0.0431 


( 10.3022) 
0.3255 


( 4.X70) 
-1.3396 


0.99978 


23864.6 


iao 


134 Beauty and barber shops 


723,724 


(.4.4530) 

-17.1988 


(4.6291) 

0.0109 


( 1.7341) 
0.3708 


(-7.4X1) 

-0.8215 


0.99999 


472565.6 


iao 


135 Funeral service and crematories 


726 


(-7.2730) 

-19.1338 


(7.7640) 

0.0119 


(5.0935) 

0.2634 


(-32298) 

-0.7371 


0.99999 


X2631.1 


iao 


136 Advertising 


731 


(-6.5095) 

-14.0280 


(35759) 

0.0052 


( 3X79) 
0.8042 


(-24.5859) 

0.6170 


0.99995 


101747.8 


iao 


1 37 Services to buildings 


734 


(-1.0408) 

-33.1464 


(0.6726) 

0.0189 


(34868) 

0.4171 


( 1.1753) 
-0.8306 


0.99998 


302270.2 


iao 


138 Miscellaneous equipment rental and leasing 


735 


(-30493) 

-92.7223 


(31162) 

0.0485 


(37816) 

0.2803 


(-3X77) 

-0.2634 


0.99986 


38106.6 


iao 


1 39 Personnel supply services 


736 


(-4.1221) 

-89.3705 


( 4.2794) 
0.0451 


(1.9801) 

0.7560 


(-0.7342) 

-0.2296 


0.99988 


44574.2 


iao 


140 Computer and data processing services 


737 


(-2.6790) 

-157.5773 


( 2.5260) 
0.0828 


(37438) 

0.5470 


(-0.7404) 

-2.0579 


0.99993 


74911.7 


iao 


141 Miscellaneous business services 


732.733,738 


(-31268) 

-85.9316 


(30850) 

00475 


(33857) 

0.1519 


(-36369) 

-0.9942 


0.99999 


469921.6 


iao 


1 42 Automotive rentals, without drivers 


751 


(-20.7123) 

-39.2635 


( 18.9656) 
00256 


(1.2698) 

-0.1090 


(-37986) 

-1.9422 


0.99989 


466X.4 


iao 


143 Automobile parking, repair, and services 


752-754 


(-1.6029) 

-37.6386 


( 1.9875) 
0.0204 


(-0.6365) 

0.5962 


(-4.4893) 

-1.07X 


1.00000 


1236412.0 


iao 


144 Electrical repair shops 


762 


(-38847) 

-9.8759 


(9.4467) 

0.0068 


(9.5933) 

-0.0508 


(-2.8558) 

0.9809 


0.99998 


214397.1 


iao 


145 Watch, Jewelry, & furniture repair 


763,764 


(-2.1337) 

14.9514 


(2.4846) 

-0.0058 


(-0.5838) 

-0.0138 


( 6.7287) 
0.3105 


0.99991 


61013.2 


iao 


146 Miscellaneous repair services 


769 


(2.9814) 

-44.9398 


(-2.0710) 

00229 


(-0.1309) 

0.4489 


(0.85X) 

0.3869 


0.99998 


312732.5 


iao 






(-10.0253) 


( 9.5579) 


(6.4283) 


(37384) 
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Table 1 Labor Demand Estimated Equations 



Industry 


SIC 


Intercept 

aO 


Year 

al 


In(Output) 

o2 


In (W/P) 
a3 


R-equared 


F-volue 


Degrees 

Freedom 


1 47 Motion pictures 


781*783 


•36.4131 


0.0209 


0.3150 


-0.8449 


0.99997 


199243.8 


16.0 






(-30709) 


(3.1394) 


(2.3666) 


(-7.6981) 








1 48 Video tape rental 


784 


•65.3647 


0.0353 


0.2329 


-0.9185 


0.99984 


18761.3 


9.0 






(•1.8119) 


(1.8993) 


(4.0292) 


(-2.4724) 








1 49 Producers, orchestras, and entertainers 


792 


•20.7704 


0.0110 


0.4251 


0.0454 


0.99992 


67556.5 


16.0 






(•1.0310) 


(1.0099) 


(2.3416) 


(0.1686) 








1 SO Bowling centers 


793 


24.0072 


-0.0103 


0.1752 


-0.0683 


0.99999 


361987.5 


16.0 






( 1.9229) 


(-1.7061) 


(1.5145) 


(-0.1477) 








151 Commercial sports 


794 


•52.3413 


0.0329 


-0.7666 


-0.3467 


0.99990 


50882.9 


16.0 






(-3.7772) 


' (4.7234) 


(-34659) 


(-1.6521) 








152 Amusement and recreation services, nec. 


791,799 


-30.4977 


0.0169 


0.6614 


-1.4399 


0.99998 


278799.8 


16.0 






(-1.9243) 


(1.8870) 


(37359) 


(-4.1350) 








1 53 Offices of health practitioners 


801*804 


•89.9287 


0.0489 


0.0733 


-0.0299 


' 1.00000 


1830928.0 


16.0 






(-10.4395) 


(9.6467) 


(0.5318) 


(-0.3009) 








1 54 Nursing and personal care facilities 


605 


•44.8297 


0.0249 


0.3477 


-0.3450 


1.00000 


2924178.4 


16.0 






(•a 5623) 


(35065) 


( 2.5794) 


(-2.2479) 








155 Hospitals 


806 


-7.9278 


0.0047 


0.6522 


-0.2529 


0.99999 


1042662.7 


16.0 






(-0.5340) 


( 0.4954) 


( 2.2520) 


(-37786) 








1 56 Health services, nec. 


607*809 


-1 539704 


0.0826 


-0.1321 


-0.7661 


0.99999 


753813.5 


16.0 






(•25.0829) 


(27.4113) 


(-2.2181) 


(-37524) 








1 57 Legal services 


81 


-81.9647 


0.0431 


0.6189 


•1.1309 


0.99991 


59415.3 


16.0 






(-37296) 


(33388) 


(1.1830) 


(-1.2218) 








1 58 Educational services 


62 


-0.6975 


-0.0025 


1.2380 


-0.0804 


0.99999 


850703.6 


16.0 






(-0.0611) 


(-33500) 


(4.3193) 


(-0.6230) 








1 59 Individual and miscellaneous social servioes 


632,639 


*1230100 


0.0669 


-0.0618 


•1.1121 


0.99999 


898100.2 


16.0 






(-36299) 


(35798) 


(-34123) 


(-10.2728) 








1 60 Job training and related services 


833 


-86.7001 


30487 


-0.4999 


0.1198 


0.99964 


15011.0 


16.0 






(-4.1729) 


( 4.8425) 


(-1.6375) 


(0.7881) 








1 61 Child day care services 


835 


-92.8797 


0.0514 


-0.2062 


-0.4805 


0.99991 


56146.5 


16.0 






(-7.7017) 


(7.6468) 


(-1.2590) 


(-1.4615) 








162 Residential care 


836 


-171.0196 


30907 


-0.1590 


-0.6107 


0.99996 


123192.6 


16.0 






(-4.0972) 


(39908) 


(-0.5008) 


(-1.4616) 








163 Museums, botanical zoological gardens 


84 


-71.0833 


0.0373 


0.1836 


30413 


0.99995 


108900.2 


16.0 






(-30291) 


( 2.9756) 


(1.0001) 


(0.2900) 








1 64 Membership organizations 


66 


-2.5140 


-0.0002 


1.2520 


•1.3213 


0.99994 


85494.7 


16.0 






(-0.1001) 


(-0.0133) 


(2.5306) 


(-2.2122) 








1 65 Engineering and architectural services 


871 


-19.1421 


0.0110 


35160 


-0.4073 


0.99999 


390649.2 


16.0 






(-33606) 


(32912) 


(9.6198) 


(-0.9365) 








1 68 Research and testing services 


873 


-76.6249 


30424 


31321 


-0.7783 


0.99998 


329888.7 


16.0 






(-34680) 


(35231) 


(1.3977) 


(-35544) 








1 67 Management and public relations 


874 


-80.3204 


0.0416 


0.3329 


0.2892 


0.99998 


289624.4 


16.0 






(-4.0149) 


(38311) 


(39589) 


(1.0690) 








1 68 Accounting, auditing, and other services 


872,89 


•64.2860 


30349 


0.2900 


-0.4800 


0.99990 


54600.2 


16.0 






(-2.0249) 


(2.2045) 


(1.1631) 


(-0.6559) 








1 69 Private households 


88 


136684 


-0.0069 


33441 


-0.4448 


0.99993 


74945.2 


16.0 






(34338) 


(-2.5128) 


(1.9883) 


(-1.9083) 








1 70 US Postal Service 


431 


4.6608 


-0.0008 


0.4111 




0.99997 


270074.9 


17.0 






(0.3818) 


(-31174) 


(2.1926) 










171 Federal electric utilities 


IMA 


49.9841 


-0.0254 


0.5374 




0.99839 


5267.3 


17.0 






(31725) 


(-34480) 


(0.7808) 










1 72 Federal government enterprises, nec. 


IMA 


130423 


-0.0056 


-0.1243 




0.99978 


38726.0 


17.0 






(-37367) 


(0.2696) 


(0.4537) 










1 73 Federal general government 


IMA 


1.9932 


0.0016 


0.2482 




0.99999 


1691736.5 


17.0 






(1.1921) 


(1.7723) 


(1.8814) 










1 74 Local government passenger transit 


IMA 


-60.4680 


0.0297 


0.8469 




0.99966 


59756.8 


17.0 






(-10.2594) 


( 38368) 


(2.7958) 










1 75 State and local electric utilities 


IMA 


-41.2766 


0.0246 


-0.2469 




0.99995 


179054.8 


17.0 






(-12.7149) 


(12.8727) 


(-2.4944) 










176 State and local government enterprises, nec. 


IMA 


34345 


-0.0064 


1.0410 




0.99998 


355841.9 


17.0 






( 0.8983) 


(-1.0048) 


(32933) 










1 77 State and local government hospitals 


IMA 


236619 


-0.0151 


1.1553 




1.00000 


2186988.6 


17.0 






( 9.4750) 


(-7.4702) 


(35057) 










1 78 State and local government education 


IMA 


•9.5902 


0.0032 


1.0411 




1.00000 


8006259.5 


17.0 






(-53236) 


(1.8952) 


(7.6138) 










1 79 State and local general government, nec. 


IMA 


-5.2047 


30031 


0.6943 




0.99999 


955543.1 


17.0 






(-38880) 


(37554) 


(33076) 
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A Model of Detailed Personal Consumption Expenditures 
Janet E. Pfleeger 

Bureau of Labor Statistics, Washington, DC 20212 



Introduction 

The final product of the Office of Employment 
Projections is medium term (10 year) projections of 
over 500 occupations and 185 industries. The 6 steps 
involved in developing these projections are: 1) the 
size and demographic composition of the labor force; 2) 
the growth of the aggregate economy; 3) final demand 
or gross domestic product (GDP) subdivided by 
consuming sector and product; 4) inter-industry 
relationships (input-output); 5) industry output and 
employment; and 6) occupational employment. 

The Personal Consumption Expenditures (PCE) Model 
falls under step 3. Within step 3, each component of 
GDP is projected — PCE, business investment, 
government spending and foreign trade. This paper 
presents a dynamic model for PCE that projects 
consumer spending for 80 product groups. 1 It was 
originally estimated by Houthakker-Taylor 2 in the mid- 
1960’s and is based on the theory that current consumer 
purchases depend not only on current income and 
relative prices, but on a stock variable representing 
either the adjustment of a pre-existing inventory of the 
product in question to a desired or equilibrium level, or 
habit formation from past consumption. 

The Functional Form 

The standard approach to demand analysis involves 
estimation of the following demand equation: 

(I) q« = fi(Xt , pit ,Z\t ,Z2t y...jZntjUit) 
where: 

q. . per capita consumption of the ith commodity 
in year t 

f.: function whose mathematical form is specified 

later 

x ( : per capita real disposable income 

p. t : deflated price of the ith commodity 

z i{ ,z 2t ,...,z : any other explanatory variables, such 

as the price of one or more substitute or complimentary 
goods of the ith commodity, lagged values of x t or pj t , 

or a time trend. 

Uj t : disturbance term representing both the effect 

of variables that are not explicitly introduced into the 
equation and errors in measurement of qj t . 



Derivation of the PCE Model 
A structural equation corresponding to the above 
functional form is specified as: 

(2) qt = a + bst 4- ext + dpt + Ut 

where: 

s: state variable 

b: state coefficient 

c: short-run derivative of consumption with 

respect to income (the marginal propensity to consume) 
d: short-run derivative of consumption with 

respect to relative price 

To define the state variable in (2), the change in either 
of the two types of stocks (inventory or habit formation) 
is assumed to be new purchases less the depreciation of 
existing stock, where the depreciation rate is assumed 
constant. This stock depreciation equation is expressed 
as: 

(3) st = qt-est 

where: 

S : the rate of change in the stock 

and either 

e= a constant rate of stock depreciation for 

goods 

or 

e=a constant rate at which habit-formation 
wears off 

s can now be eliminated by combining (2) and (3): 

(4) st - qt-{e / b)*(qt-a- ext - dpt) 

Differentiating (2) with respect to time, substituting (4) 
for s , and combining the different variables yields: 

(5) q t = ae+(b-e)qt + cext + dept + ext + dpt 

(5) is a first-order difference equation that deals only 
with the variables q, x and p, all of which are 'observed' 
variables. 

Before estimating the model, q t must be eliminated 

'V - 

from the right hand side of (5). For computational 
reasons, it is also desirable to eliminate the current year 
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values of x and p. Rewriting (5) to accomplish these 
two items yields: 

ae 1 + 1/2 (b-e) 

<6)? ' = l-l/2(fr-«r) + l-l/2(fr- e ) ? '" + 
c(l + e/2) ce 

1 - 1 / 2{b -~e) ZX ' + l-U2(b-e) X '~' + 
d{ l + e/2) de 

l-l/2(fc-e) ZP ' + 1-1/2 (b-e) P '~' 

where zx t =x t -x t _j and zpt=Pt'Pt-l 

Combining the coefficients of (6) yields the: 

Equation to be Estimated: 

(7) q t = Ao + A\q t - 1 + AiAXt + A 3 X- 1 + A*Ap t + 

Asp. . 1 

where: 

q t . per capita PCE of the item in question in year t 

(millions of chain weighted 1992 dollars) 
q M : lagged value of q 

X t : total per capita PCE in year t (millions of chain 

weighted 1992 dollars) (a proxy for per capita personal 
disposable income) 

AX t =X t -X t _ \ : change in per capita PCE 

X t .j: lagged value of X 

p t : relative price in year t of the good in question 

(1992=100), calculated as the implicit deflator for that 
good divided by the implicit deflator for total PCE 
Ap t =p t -p t .j: change in relative price of the good in 

question 

p t:i =lagged relative price 

Estimation Procedure 

The PCE model was estimated using the following 
Historical Data Sources: 

q t . National Income and Product Accounts, 

Bureau of Economic Analysis, Commerce Department 
(the conversion to per capita is made using the Total 
Population figures from the macro econometric 
model — this number includes Armed Forces overseas 
and is in millions) 

X t : National Income and Product Accounts, 

Bureau of Economic Analysis, Commerce Department 
p t : National Income and Product Accounts, 

Bureau of Economic Analysis, Commerce Department 



The regression equations for the 80 PCE product 
categories were estimated with ordinary least squares. 
Several specifications of the equation — with and 
without prices and with and without the income 
variable — were estimated for each product category to 
determine the best fit possible. The specification was 
chosen based not only on an evaluation of the 
regression statistics, such as the signs of the 
coefficients, the t-tests for the individual coefficients, 
the F-tests for the equation, and the R 2, s, but on 
simulations. The simulations used the equations to 
estimate the historical data so that the residuals could be 
examined. The residuals were analyzed by looking for: 
positive or negative groupings of error terms; outliers; 
tails at the end of the historical series that would 
indicate problems in using the equation to project; and 
similar patterns among the residuals of different 
equations. See Table 2 for the equation coefficients and 
related statistics. 

Given the problem of serial correlation in time series 
data, tests were performed to determine whether the 
error terms were correlated. Ordinarily, the Durbin 
Watson d Statistic would be used to test for positive or 
negative serial correlation. However, when an equation 
includes a lagged dependent variable as one of the 
independent variables, the d statistic cannot be used (it 
is biased toward 2, which would suggest no serial 
correlation). Instead, testing for serial correlation is 
done with a normally distributed statistic, Durbin’s h 
Statistic. 3 Of the 80 PCE equations, seven (equations 
33, 34, 40, 47, 56, 75 and 77) were corrected for serial 
correlation using an iterative procedure in which 
estimates for rho (p, where u t =pu t .i+e t ) were derived at 
each iteration. The rho-transformed variables were then 
used for the next iteration. Table 2 includes the 
coefficients and regression statistics for all equations, 
including those corrected for serial correlation. Note 
that the summary statistics are based on the rho- 
transformed variables. 

Projecting with the PCE Model 

Once the equation specifications were finalized based 
on the evaluation described in the preceding section, the 
projections were made using the following Projected 
Data Sources for Independent Variables: 

q t _ j . The dependent variable generated for each 

year’s projection is used as the lagged dependent 
variable in the following year. 

X t : Generated by the OEP macro econometric 

model 
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p t : the implicit deflator for the good in question is 

calculated using a double exponential smoothing 
technique 4 and the implicit deflator for total PCE comes 
from OEP’s macro econometric model 

How the PCE Model Fits into the OEP 

The results from the PCE model were then converted to 
projections of consumer spending by commodity 
through a projected bridge table. The bridge table is 



based on the Input-Output Tables published every 5 
years by the Bureau of Economic Analysis (BEA). The 
commodity specific projections are converted to 
industry output projections using “Use” and “Make” 
tables, which are also based on the Input-Output Tables 
from BEA. The ultimate product of the OEP — industry 
and employment projections — are then derived from 
these projected outputs. 



1 See Table 1 fore the list of the 80 product groups. 

2 H.S. Houthakker and Lester D. Taylor. Consumer Demand in the United States , J 929- J 970, Analyses and 
Projections, C ambridge: Harvard University Press; 1966. 

3 h = (\-5DW)Jnl{\-n*s2) 

where: 

DW= Durbin Watson d Statistic 

n= number of observations 

s2= s squared, the estimated variance of the estimated coefficient of the lagged dependent variable 

4 The technique fits a trend model across time such that the most recent data are weighted more heavily than data in 
the early part of the series. The weight of an observation is given by an exponential function of the number of 
periods that the observation extends into the past relative to the current period. 
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Table 1. PCE Product Categories 

1 Motor vehicles 

2 Tires, tubes, and parts 

3 Household furniture 

4 Household appliances 

5 China, glassware, and utensils 

6 Video & audio products, computing equipment, & musical instruments 

7 Other durable housefumishings (floor coverings, clocks, lamps & art, textile 
products) 

8 Jewelry and watches 

9 Ophthalmic and orthopedic products 

10 Books and maps 

1 1 Wheel goods, durable toys, and sports equipment 

12 Food for off-premise consumption (excluding alcohol) 

13 Purchased meals and beverages 

14 Food furnished to employees 

15 Food produced and consumed on farms 

16 Alcoholic beverages (in off-premise) 

17 Shoes 

1 8 Clothing and luggage 

19 Military issue clothing 

20 Gasoline and oil 

21 Other fuels 

22 Tobacco products 

23 Toilet articles and preparations 

24 Semidurable house furnishings [misc. textile products(brushes, brooms, 
lampshades)glass products; and plastic products] 

25 Cleaning and miscellaneous household supplies & paper products 

26 Stationery and writing supplies 

27 Drug preparations and sundries 

28 Magazines, newspapers, and sheet music 

29 Nondurable toys and sporting goods 

30 Flowers, seeds, and potted plants 

31 Expenditures abroad by U.S. residents 

32 Personal remittances to nonresidents 

33 Space rent from owner-occupied nonfarm dwellings 

34 Rent from tenant-occupied nonfarm dwellings 

35 Rental value of farm dwellings 

36 Other housing (hotels and other lodging places 

37 Electricity 

38 Gas 

39 Telephone and telegraph 

40 Water and sanitary services 

41 Domestic services 

42 Other household operation 

43 Automobile repair 

44 Bridge, tunnel, ferry and road tolls 

45 Automobile insurance less claims paid 

46 Intracity mass transit 

47 Taxicabs 

48 Railway transportation 

49 Intercity bus 
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50 Airline transportation 

5 1 Other intercity transportation 

52 Physicians 

53 Dentists 

54 Other professional medical services 

55 Hospitals and nursing homes 

55A Hospitals 

55B Nursing homes 

56 Cleaning, storage, and repair of clothing & shoes 

57 Miscellaneous personal, clothing, and jewelry services 

58 Barbershops, beauty parlors, and health clubs 

59 Health insurance 

60 Brokerage charges and investment counseling 

61 Bank service charges 

62 Services furnished without payment by financial intermediaries 

63 Expense of handling life insurance 

64 Legal services 

65 Funeral and burial expenses 

66 Other personal business services 

67 Radio and television repair 

68 Motion picture admissions 

69 Legitimate theater admissions 

70 Admissions to sports events 

7 1 Clubs and fraternal organizations 

72 Commercial participant amusements 

73 Pari-mutuel net receipts 

74 Other recreation services 

75 Higher education 

76 Elementary and secondary education 

77 Other private education and research 

78 Religious and welfare activities 

79 Foreign travel by U.S. residents 

80 Expenditures in the U.S. by foreigners 



O 
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Table 2. PCE Model Coefficients (with corresponding t-statistics) 
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Table 2. PCE Model Coefficients (with corresponding t-statistics) 
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Table 2. PCE Model Coefficients (with corresponding t-statistics) 
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Table 2. PCE Model Coefficients (with corresponding t-statistics) 
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fable 2. PCE Model Coefficients (with corresponding t-statistics) 
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A COMMODITY-SPECIFIC MODEL FOR PROJECTING IMPORT DEMAND 



Betty W. Su 

Bureau of Labor Statistics, Washington, DC 20212 



Introduction 

The purpose of developing an import model is to refine 
the Bureau of Labor Statistics (BLS) projections 
method in the area of imports. In previous projections, 
imports had been treated in a manner analogous to 
exports. 1 The drawback with this, however, is that the 
commodity distribution of imports is not directly 
influenced by the sectoral composition of demand. To 
remedy this, we have developed a set of commodity- 
specific import functions. This import model is being 
used for the first time in the Bureau’s projections 
system. 2 

The study described here is a model which estimates 
import flows for 107 commodities. 3 This model 
operates as one of several sub-models within the BLS 
employment projections model system. The most 
important element of this model is its commodity 
detail. As will be apparent, import demands vary 
considerably by commodity. 

A Commodity-Specific Import Model 

Import demand basically depends on the consumer’s 
income, the price of imports, and the price of the other 
goods; in this case, the price of domestic goods, 
because individuals allocate their income among 
consumable commodities in an effort to achieve 
maximum satisfaction. This suggests that for an 
economy we may write import demand as: 

M = f(Y, P m , Py) 

where 

M : Import demand 

Y : Domestic income 

P m : Price levels of imports 

P y : Price levels of domestic goods 

In addition to income and price, the two key variables, 
the Learner and Stem model suggested that other 
possible explanatory variables should also be 
considered. A complex demand phenomenon requires 
more variables than the usual two. Five other variables 
are described in the Learner and Stem model: 4 



1. Lagged variable: It is particularly important in 

measuring the influence of past changes in the 
independent variables on the current behavior of 
imports. 

2. The capacity-utilization variable: An increase in 

domestic demand may not be met immediately by price 
increases. Rather, domestic producers may ration the 
available supply by delaying deliveries. The consumer 
may look to foreign sources of supply to avoid the 
delay in delivery and pay two prices for the goods he 
desires during the waiting period. Capacity utilization 
is a proxy to reflect the length of queues at home and 
abroad. 

3. The dollar's exchange rate: It significantly affect the 
prices of foreign goods transacted from other 
currencies to the U.S. dollars. 

4. Dummy variables for unusual periods: It allows for 
the effects on imports of unusual occurrences such as a 
strike, war, or natural disaster. Such variables would 
assume a value of one for the duration of the unusual 
period and zero otherwise. 

5. Credit variable: It indicates the availability and 

terms at which credit is provided for the financing of 
imports. Such a variable is important in linking the 
current and capital accounts of balance of payments. 

The variables discussed above are in general the most 
important ones, especially for the manufacturing 
industries, although the list is by no means all- 
inclusive. Many other explanatory variables will 
suggest themselves in particular situations. 

For empirical, data availability, and accommodating 
reason, a commodity-specific import model is formed 
using a log-linear least squares regression: 

(1) logMj, = ao + ai logY* + a 2 logM a.! + a 3 logR< + 
aJogP* + D 

where 

M: The volume (value) of imports for that 

commodity, 1992 dollars. 
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Y: Total supply (domestic output plus imports) of 

that commodity, 1992 dollars. 

R: Trade-weighted U.S. dollar’s exchange rate, 

1990=100. 

P: Relative price imports, 1992=100, defined as 

the ratio of import price deflator for that 
commodity to comparable domestic producer 
price deflator for that commodity. 

D: Dummy variable for the effects upon imports 

of unusual occurrences such as a strike, war, 

natural disaster, or oil price shock. One for 
the duration of the unusual period and zero 
otherwise. 

and 

t: time period 

i: ith commodity 

It is important to note that in this model, total supply, 
defined as domestic output plus imports, is chosen as a 
proxy to reflect the economy-wide demand as well as to 
test the sensitivity of import demand. 

Estimation Procedure, Data Sources, and 
Regression Results 

The import model estimates the import trend by 
commodity. The data used to implement this import 
model are primarily developed by BLS, Office of 
Employment Projections (OEP) commodity time-series 
data base. The import and domestic output data are 
estimated by OEP at 3-digit SIC level. The trade- 
weighted U.S. dollar’s exchange rates are obtained 
from the OEP’s macro econometric model data base. 
The domestic producer price index and import price 
index are also developed from OEP’s data base and 
BLS estimates. 

The regression equation is estimated with ordinary 
least squares. Several specifications of equation (1) are 
estimated for each commodity. This is necessary to 
ensure the estimation technique yields a reasonable 
coefficient in terms of the sign and statistical 
significance. The expected sign for the coefficient of 
total supply (aO and the coefficient of lagged 
dependent variable (a 2 ) should be positive, and the 
coefficient of exchange rate (a 3 ) should also hold a 
positive sign. On the other hand, the price coefficient 
(a*) should have a negative sign. If the variable 
coefficients show a wrong sign, the variable are 
dropped from the estimated equation. For this reason, 
eight specifications of equation (1) are used as: 



(1.1) logMit= ao + ailogYa + a 2 logM w + a 3 logR,+ 

a4logPit + D 

(1.2) logMit= ailogYa + a 2 logM *.1 + a 3 logRt + a^ogPu 

+ D 

(1.3) logMit= ao + ailogYa + a 2 logM *-i + a 3 logR, + D 

(1.4) logMit= ailogYa + a 2 logM w + a 3 logR, + D 

(1.5) logMit= ao + adogYit + a 2 logM h-i + ^logP* + D 

( 1 .6) logMit = ailogYa + a 2 logM a-i + a 4 logPit + D 

(1.7) logMit = ao + ailogYa + a 2 logM *-1 + D 

(1.8) logMit= ailogYa + a 2 logM ti + D 

To choose among the 8 equations for each commodity, 
the equations are estimated over the 1977-93 period. 
Of the 107 commodities, 2 commodities-wood 
containers and miscellaneous wood products 

(Commodity 14) and office and miscellaneous furniture 
and fixtures (Commodity 17)—have data available only 
in the period of 1978-1993 and 1983-1993 
respectively; 4 commodities— oil and gas field services 
(Commodity 7), construction (Commodity 9), 
partitions and fixtures (Commodity 16), and metal 
coating, engraving, and allied services (Commodity 
34)-show no import values in the input-output 
accounts. 

Table 1 shows the results that the explanatory variable 
coefficients have the “correct” sign. Historical 
simulation is also tested to examine how closely each 
simulated variable tracks its corresponding data series. 
Other statistics such as R-squared, F-values, and t- 
statistics are also shown in table 1 . 

The Projections of Commodity Trends and 
Aggregate Trends 

To solve the projections, the variables of exchange rate 
can be produced by the OEP’s macro econometric 
model, but the outputs and prices by commodity must 
be extrapolated from the estimated historical series. 
For this set of projections, due to time constraints, the 
projected total supply for the import model is not 
iteratively derived. Instead, the historical total supply 
series is extrapolated and used as a proxy. 

As mentioned earlier, this model deals with 107 goods. 
However, the OEP projections system contains 185 
commodities or industries. These include 107 goods, 
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